Several recent publications have described physical, chemical and biological differences between young erythrocytes, including reticulocytes, and mature erythrocytes of man and other species. Reticulocytes and young erythrocytes of the rabbit have been shown to contain more potassium and sodium, to have a greater cell volume and to have a lower density than the older cells (2) . Differential centrifugation and radioiron labeling have been employed to demonstrate the increase in density with in vivo ageing of human erythrocytes (3, 4) , and it was noted that after centrifugation the cells of the lower layers contained less water, potassium, chloride and bicarbonate (5) . Differences in electrolyte composition had been observed previously on analyzing separate layers of human erythrocytes obtained on centrifugation (6) . Further evidence has been provided that rabbit reticulocytes have an intact tricarboxylic-acid cycle and cytochrome system which are not present in mature erythrocytes (7) . Increased cholinesterase activity has been demonstrated in the reticulocyte-rich upper layer of cells of centrifuged blood of rats, rabbits and man (8, 9) , and a decline in cholinesterase and catalase activity with in vivo ageing of human erythrocytes has been observed (10) . Immature erythrocytes of rabbits (2) and man (11, 12) (11) .
In studies on the relationship of metabolic activity of the erythrocyte to its structural integrity, the resistance of fresh human erythrocytes to osmotic stress has been found to be enhanced after incubation of the erythrocytes with certain purine nucleosides (13) . This phenomenon was associated with a considerable uptake and further metabolism of the ribose moiety of the effective purine ribosides (14) . The present report is concerned with the influence of in vivo ageing of rabbit erythrocytes upon the effect of the purine riboside, inosine, on osmotic resistance. Glycine-2-C14 was administered to a series of rabbits and, at intervals during the life span of the isotopically labeled erythrocytes, the effect of inosine on the osmotic resistance of the erythrocytes of different ages was determined.
MATERIALS AND METHODS
Adult male white New Zealand rabbits weighing 4 in the data of Table I , Columns 1 to 3. At any one time after administration of glycine-2-Cl4, random lysis of erythrocytes in the various hypotonic phosphate buffer solutions would have yielded hemin of the same specific activity regardless of the extent of hemolysis, i.e., the radioactivity of the hemin isolated from the hemoglobin of the lysed erythrocytes would have been the same as that observed in an aliquot of the whole suspension as represented by the 100 per cent hemolysis samples. Actually, however, in the experiments performed four and eight days after injection of the labeled glycine, the specific activity of the hemin at points between 33 and 66 per cent hemolysis was only 55 to 83 per cent of that of the whole suspension. It is apparent, therefore, that the erythrocytes four or eight days of age and younger were more resistant to hypotonic lysis than the average of the total cell population.
In the experiment performed with the erythrocytes from the rabbit that received glycine-2-C" 46 days earlier, the specific activity of the hemin from those cells which were lysed at various levels of hypotonicity was slightly less than that of the 100 per cent hemolysate. Therefore, these labeled cells were still somewhat more resistant to hypotonic lysis than the average of the whole cell population. After 60 days, the specific activity of the hemin at various degrees of lysis was similar to that observed at 100 per cent lysis. These data demonstrate increased osmotic resistance of young erythrocytes when compared to the average of the entire cell population, and they are consistent with the findings reported recently from other laboratories (2, 11, 12) . The specific activities observed in the experiment at 60 days indicate that the cells of this age have a susceptibility to hemolysis essentially similar to that of the average of the total cell population. If these older cells have an increased susceptibility to lysis, one might expect, in the 60 day experiment, slightly greater specific activity in the hemin samples isolated from hemolysates in which the extent of hemolysis is less than 100 per cent, since at 60 days the erythrocytes are nearing the end of the expected life span of rabbit erythrocytes ( 17) . It would be desirable, therefore, to investigate the osmotic resistance of old erythrocytes at ages greater than 60 days and at levels of lysis in which only a small fraction of the cells are destroyed.
In every instance, under conditions of comparable osmotic stress, the extent of hemolysis of inosine-treated erythrocytes was less than that of control erythrocytes (Table I , Columns 1, 2, 4 and 5). The finding that inosine enhances the osmotic resistance of rabbit erythrocytes is similar to that previously reported for human erythrocytes (13) .
In the hemin isolated from hemolysates obtained from erythrocytes incubated with inosine four and eight days after the rabbits received labeled glycine, the specific activity was lower than that of the hemin of the control hemolysates at comparable levels of lysis (Table I , Columns 4 to 6). Figure 1 presents the ratios of the specific activity of the hemin from the inosine-treated erythrocytes to the specific activity of the hemin from the control erythrocytes at 40, 50 and 60 per cent hemolysis as interpolated from curves of specific activity plotted against per cent hemolysis. If no preferential protection of isotopically labeled erythrocytes on incubation with inosine had occurred, these ratios would have been equal to unity. In the experiments performed with erythrocytes from rabbits injected with glycine-2-C14 four and eight days earlier, the ratios were 0.70 to 0.79. It is apparent, therefore, that rabbit erythrocytes four or eight days old and younger were preferentially protected against hypotonic lysis by incubation with inosine. After 46 and 60 days the ratios were 1.04 to 1.11, findings which indicate that no preferential protection of the labeled cells had occurred. The ratios slightly greater than unity could conceivably be the result of some increased hemolysis of the labeled erythrocytes incubated with inosine, but more likely reflect the protection by incubation with inosine of the young, unlabeled erythrocytes.
The findings with inosine-treated rabbit erythrocytes are compatible with other observations that the effects of incubation with inosine are dependent upon metabolic activity of the erythrocyte. These effects include enhanced resistance to osmotic lysis (13, 18) , increased organic phosphate esters within the cells (18) , restoration of intracellular potassium (18, 19) and sodium concentrations (20) , and perhaps slight prolongation of viability of in vitro stored erythrocytes (18, 21, 22) . The decline in the effect of inosine on the osmotic resistance of rabbit erythrocytes which have aged normally in vivo may indicate either a concomitant decline in the ability of the erythrocyte to metabolize the purine riboside or in its ability to utilize the energy produced by the metabolism of inosine as the result of irreversible changes which have occurred in the cell. That the latter possibility may be the correct explanation is compatible with the finding that in vitro ageing of human erythrocytes results in a more rapid decline in the ability of nucleosides to enhance osmotic resistance than in the ability of these cells to metabolize purine nucleosides (1) . In addition, it has been observed that purine nucleoside phosphorylase and lactic dehydrogenase activities do not decline with in vivo ageing of human erythrocytes (23) and that purine nucleoside phosphorylase activity does not decrease in the erythrocytes surviving prolonged in vitro storage (24) .
SUMMARY AND CONCLUSIONS
On labeling of rabbit erythrocytes in vivo with glycine-2-C0 it was demonstrated that: 1) Young erythrocytes are more resistant to hypotonic lysis than the average of the whole cell population, and 2) incubation with the purine nucleoside, inosine, for two hours at 370 C. in isotonic sodium phosphate buffer, pH 7.3, increases the resistance to osmotic stress of young erythrocytes much more than that of the average of the total cell population.
